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© Clutch actuator system for automatic/semi-automatic mechanical transmission system. 

© A clutch actuator system (100) for an automatic/semi- 
automatic mechanical transmission (10) is provided which 
utilizes the clutch actuation components normally provided for 
manually operated transmissions with the addition of an ECU 
(38) controlled automatic clutch actuator (30). 
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Description 

CLUTCH ACTUATOR SYSTEM FOR AUTOMATIC/SEMI-AUTOMATIC MECHANICAL TRANSMISSION SYSTEMS 



BACKGROUND OF THE INVENTION 

5 

Held of the Invention 

The present invention relates to a clutch actuator 
system for use in automatic/semi-automatic mech- 
anical transmission systems (AMT/SAMT). In par- 
ticular, the present invention relates to a clutch w 
actuation system for AMT/SAMT use which utilizes 
the standard components of the clutch actuation 
system normally provided (usually by the vehicle 
assembler) for manually operated master clutches. 

15 

The Prior Art 

Automatic mechanical transmission systems 
(AMTs) and semi-automatic mechanical trans- 
mission systems (SAMTs) are known in the prior art 
as may be seen by reference to United States Patent 20 
Nos. 4,361,060; 4,527,447 and 4,648,290, the disclo- 
sures of which are hereby incorporated by ref- 
erence. The prior art systems utilized an engagable 
and disengagabie master friction clutch drivlngly 
interposed the vehicle engine and the transmission 25 
gearing. Control means, usually microprocessor 
based, are utilized to provide command output 
signals to actuators to automatically operate the 
clutch and transmission based upon sensed inputs 
and predetermined logic rules. The systems could 30 
be "two-pedal" systems with only automatic clutch 
actuation or "three-pedal" systems having manual as 
well as automatic dutch actuation for start-from- 
stop and/or other modes of operation. 

In the prior art systems, the AMT/SAMT systems 35 
utilized fully integrated ciutch actuation systems 
which utilized little or none of the actuation/assist 
mechanisms normally provided by the vehicle manu- 
facturers for manual transmission systems. This may 
require the vehicle manufacturer to utilize and/or 40 
design-in components with which he Is not familiar. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, the 
drawbacks of the prior art have been minimized by 45 
the provision of an AMT/SAMT ciutch actuator 
system utilizing many of the master clutch control 
components typically provided, and engineered into, 
vehicles having a manual transmission system. 

The above is accomplished by utilizing the . 50 
standard ciutch actuator, reservoir, assist mechan- 
ism and/or standard master-cylinder and inserting 
an additional automatically controlled actuator In the 
control circuit. 

55 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic illustration of a prior 
art semi-automatic mechanical transmission 
system. 60 

Figure 2 is a schematic illustration of the 
clutch actuation system of the present inven- 
tion. 



DESCRIPTION OF THE PREFERRED EMBODIMENT 

Figure 1 illustrates an AMT/SAMT system 10 of 
the "three pedal" type having a throttle pedal 24, a 
brake pedal (not illustrated) and a clutch pedal 3. It is 
understood that the present invention is also 
applicable to "two-pedal" type system having only a 
throttle pedal and a brake pedal. Transmission 
systems of the type illustrated in Figure 1 may be 
appreciated in greater detail by reference to above- 
mentioned US Patent No. 4,648 290. 

Referring to Figure 1 , the position of a driver-oper- 
ated throttle 24 is sensed at sensor 22 and fed to a 
central processing unit 38, which also receives 
inputs relative to engine speed from sensor 28 
and/or transmission input shaft speed from sensor 
32, from transmission output shaft speed from 
sensor 36, and from positive or negative actuations 
of the driver's gear shift lever, or "Joy stick" 1. It is 
understood that engine speed is an indication of 
transmission input shaft speed, and visa versa, 
especially if clutch 16 Is nonstippingly engaged. 

Control logic circuits, sensors and actuators for 
the transmission system 10 as disclosed In Figure 1 
may be as disclosed in U.S. Patent No. 4,361 ,060, the 
disclosure of which is hereby incorporated by 
reference. Specifically, central processing unit 38 
receives inputs, processes same in accordance with 
predetermined logic rules and provides command 
output signals to pneumatic and/or electrical actua- 
tors for control of an exhaust brake 17 and/or an 
input shaft brake 18 for rapid upshifts, and automatic 
fuel control 26 to "blip" the supply of fuel to the 
engine 14 to achieve rapid synchronous rotation 
preparatory to a downshift, clutch control via 
operator 30, and ratio shifting via transmission 
operator 34. The central processing unit also sends 
command output signals to the display 2 to be 
described in greater detail below. The semi-auto- 
matic transmission system 10 additionally comprises 
a usual foot operated manual ciutch control 3 
Intended for use only for start from rest and/or low 
speed creeping maneuvering situations. The semi- 
automatic mechanical transmission system 10 also 
includes sources of electric and/or pneumatic 
power (not illustrated). 

Figure 2 illustrates the clutch control system 100 
of the present Invention as utilized with the SAMT 
system 10 illustrated in Figure 1. 

The clutch actuation system 100 makes use of the 
existing standard manual clutch control components 
predesigned into a particular vehicle by the vehicle 
builder. This minimizes component and installation 
engineering costs. The standard manual clutch 
control system includes an hydraulic reservoir 102 
supplying hydraulic fluid to a master cylinder 104 
operated by the clutch pedal 3. The master cylinder 
output 106 is normally connected to the input 108 of 
a clutch actuator 1 10 by fluid lines 1 12, 1 14 and 1 16. 
The clutch actuator typically includes a servo-assist 
mechanism 118 to minimize force required at the 
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pedal 3, and use of the existing assist mechanism 
minimizes the size of required AMT/SAMT clutch 
actuation devices. 

Ail of the existing components are, of course, 
available to and designed into existing vehicles 
making the use of an AMT/SAMT easier and less 
costly to a vehicle manufacturer. 

To provide automatic clutch operation, an auto- 
matic clutch operator 30 is interposed the standard 
master cylinder 104 and the standard clutch actuator 
110. 

The actuator 30 Is controlled directly or indirectly 
by command output signals from CPU 38 and 
includes an Inlet 120 connected to the reservoir 102 
by conduit 112 and an outlet 122 connected to the 
standard clutch actuator 110 by conduit 116. As is 
shown, upon actuation of either the master cylinder 
104 or the automatic actuator 30, fluid connections 
to upstream hydraulic connections are closed. 

In the illustrated three pedal system, the clutch 
may be operated by either the manual pedal 3 or the 
CPU 38. In a two-pedal system, the reservoir 102 is 
connected directly to conduit 112, and the pedal 3 
and master cylinder 104 may be eliminated from 
system 100. Alternatively, in a two pedal system, 
conduits 112 and 116 could be directly fluidiy 
connected (as by conduit 114) and the actuator 30 
could act on the linkage 124 normally manipulated by 
the clutch pedal 3. 

Although the present Invention has been de- 
scribed in its preferred forms with a certain degree 
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of particularity, it is understood that the present 
disclosure of the preferred forms is by way of 
example only and that numerous changes In the 
details of construction and combination or arrange- 
ment of the parts may be resorted to without 
departing from the spirit and scope of the invention 
as hereinafter claimed. 
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1. An automatic clutch actuator system (110) 
for use with automatic/semi-automatic trans- 
mission systems (10), said system of the type 
utilizing a fluid reservoir (102) fluidiy connected 
to a standard clutch actuator (110), said system 
characterized by: 

an automatic clutch actuation operator (30) 
having an inlet (120) fluidiy connected to said 
reservoir and an outlet (122) fluidiy connected 
to standard clutch actuator, said automatic 
clutch actuator operator (36) responsive to 
command signals from a control (38) to press- 
urize said fluid at said outlet and to block said 
infet. 

2. The system (100) of claim 1 wherein a 
manually operable master cylinder (104) is 
fluidiy interposed said reservoir (102) and said 
actuator (110), said master cylinder effective to 
pressurized fluid at said outlet (122). 
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